APPLICATION 


FOR 

UNITED STATES OF AMERICA 

SPECIFICATION 
TO ALL WHOM IT MAY CONCERN: 
Be it known that I, 

Michele CARLET, Italian citizen 
of TARZO - ITALY 

have invented certain improvements in: 

" LIGHTING DEVICE, PARTICULARLY FOR SANITARY FIXTURES" 

of which the following description in connection with the accompanying 
drawings is a specification, like reference characters on the drawings 
indicating like parts in the several figures. 


BACKGROUND OF THE INVENTION 
The present invention relates to a lighting device particularly for the use 
of color therapy in sanitary fixtures such as for example whirlpool baths, 
saunas and shower cubicles. 
5 Nowadays, these sanitary fixtures are used increasingly often not only for 
personal hygiene but also as tools for relaxation of the body and of the 
nervous system. 

Devices are in fact known which associate with the normal functions of a 
sauna or whirlpool bath the presence of music and/or colored lights. 
10 In particular, the use of knowledge in the field of color therapy has been 
introduced recently. 

Lighting devices for the use of color therapy are in fact currently 
commercially available which comprise a panel that is associable with a 
chosen surface and is adapted to support a plurality of monochrome light 
15 sources, constituted by electrical components commonly known as LEDs. 

The panel supports several sets of LEDs, and each set is characterized by 
a predefined color and has an approximately uniform arrangement along the 
entire surface of the panel. 

In this manner, proximate to a LED of a given color there are LEDs of a 
20 preferably different color. 

Five LEDs of different colors, namely green, yellow, blue, red and white, 
are currently commercially available. 

Accordingly, this known type of lighting device can comprise at most 
five different sets of LEDs, each one associated with one of the colors cited 
25 above. 

A control unit switches on one or more sets of LEDs, so as to generate 
light of a single color, if a single set is switched on, or lights of different 
colors, if two or more sets of LEDs are switched on. 

A translucent sheet can be arranged in front of the panel and is suitable to 
30 diffuse the light generated by the lit LEDs, so as to mix the color tints 


2 

emitted by said LEDs. 

The color therapy program can provide for a cycle constituted by a 
plurality of different colors emitted in succession or for a steady light of a 
preset color chosen among the available colors. 
5 The main drawback of this known type of lighting device is that it can 
emit light of a preset color, chosen among a very limited number of possible 
combinations. 

Another important drawback is that it is necessary to use a reduced 
number of LEDs of the same color, since the panel has a limited surface: this 
10 does not allow to achieve sufficient brightness whenever a "pure" color, i.e., 
a color that coincides with the color of one of the sets of LEDs (and 
therefore the colors green, yellow, blue, red or white) is switched on. 

In these cases it is in fact necessary to switch off all the other sets of 
LEDs, therefore entailing a great reduction in luminous intensity. 
15 Another drawback of the known art is that in order to have a sufficient 
diffusion of the light emitted by the LEDs it is necessary to use a translucent 
sheet of considerable thickness. 

In any case, it is very difficult to achieve, along the entire surface of the 
sheet, an effective mixing of the color tints emitted by LEDs of different 
20 colors. 

The current known art, moreover, entails that the variation of the coloring 
of the lighting device is achieved by switching on and/or off one or more 
sets of LEDs. 

Accordingly, there is the problem of not being able to achieve a uniform 
25 variation of the color tint of the light source, which is an important 
requirement in color therapy theory: instead the luminous intensity is 
essentially shifted from some regions of the translucent sheet to other 
regions depending on the arrangement of each LED. 

For example, in order to save on manufacturing costs it is known to 
30 provide lighting devices that do not use white-light LEDs, since these LEDs 


are the most expensive. 

To generate white, instead, the green, blue and red sets of LEDs are 
switched on, and their mixing should indeed generate the color white. 

Actually, the less than optimum mixing of these three colors generates, 
5 on the outer surface of the sheet, multiple halos of indefinite color, which are 
very unpleasant for the person who undergoes this type of treatment. 

SUMMARY OF THE INVENTION 
The aim of the present invention is to solve the above-noted problems, 
eliminating the drawbacks of the cited known art, by providing a lighting 
10 device that allows optimum use of color therapy, particularly in the field of 
sanitary fixtures. 

Within this aim, an object of the invention is to provide a device that 
accordingly allows to illuminate a preset surface according to a chosen color 
tint. 

15 Another object is to provide a device that has a uniform distribution of 
light along all of said lit surface. 

Another object of the present invention is to provide a lighting device that 
can vary the color tint, optionally in a fully automatic manner, according to a 
chosen color sequence, chosen from a very wide range of available tints of 

20 color. 

Another object is to provide a lighting device that can, if required, emit 
light at a color intensity that is always constant regardless of the color tint 
chosen. 

Another object is to provide a device that is structurally simple and has 
25 low manufacturing costs. 

This aim and these and other objects that will become better apparent 
hereinafter are achieved by a lighting device, particularly for sanitary 
fixtures, characterized in that it comprises a plurality of light sources of 
modulatable color tint, which are advantageously arranged approximately 
30 uniformly on a support and can be activated by an electronic controller 
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according to a chosen color therapy program. 

BRIEF DESCRIPTION OF THE DRAWINGS 
Further characteristics and advantages of the invention will become better 
apparent from the following detailed description of a particular embodiment 
5 thereof, illustrated by way of non-limitative example in the accompanying 
drawings, wherein: 

Figure 1 is a schematic perspective view of an embodiment of the 
invention; 

Figures 2 and 3 are respectively a front view and a side view of a triple- 
10 junction LED; 

Figure 4 is a front view of the support on which the triple-junction LEDs 
and the presence detection photocell are installed; 

Figure 5 is a block diagram of the operation of the lighting device. 
DESCRIPTION OF THE PREFERRED EMBODIMENTS 
is In the embodiments that follow, individual characteristics, given in 
relation to specific examples, may actually be interchanged with other 
different characteristics that exist in other embodiments. 

Moreover, it is noted that anything found to be already known during the 
patenting process is understood not to be claimed and to be the subject of a 
20 disclaimer. 

With reference to Figure 1, the reference numeral 1 designates a lighting 
device that can be used in particular for the use of color therapy in sanitary 
fixtures such as for example saunas, shower cubicles or whirlpool baths. 

The lighting device 1 comprises at least one support, which is 
25 advantageously constituted, in this particular exemplifying embodiment of 
the invention, by a circular plate 2. 

The plate 2 acts as a support for a plurality of light sources with 
modulatable color tint, generally designated by the reference numeral 3. 

The light sources 3 are advantageously arranged with an approximately 
30 uniform and equidistant distribution on the upper surface of the plate 2, 
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keeping a preset minimum distance between them. 

In particular, each one of said light sources with modulatable or 
adjustable color tint 3 can be constituted advantageously by an electronic 
component of a known type, termed "triple-junction LED", which is shown 
5 schematically in detail in Figures 2 and 3. 

Said triple-junction LED comprises a header 4 with which three separate 
light emitters 5a, 5b and 5c are associated, each emitter being set to a preset 
wavelength, whose intensity can be modulated by means of an electronic 
control. 

10 The wavelengths of the three emitters are conveniently chosen so that 

they correspond exactly to three complementary colors (for example yellow, 

magenta and cyan, or red, green and blue). 

In this manner, by varying the intensity of each one of the three light 

emitters 5a, 5b and 5c substantially continuously, it is possible to achieve the 
is emission of light of the chosen color tint. 

For example, triple -junction LEDs with low-cost driving systems have 

1024 color tints; with other more expensive and advanced driving systems it 

is possible, in theory, to use triple-junction LEDs so as to obtain up to 

almost 3 billion different color tints. 
20 Currently commercially available triple-junction LEDs are used to 

produce sports, television and/or advertising billboards for broadcasting and 

displaying video images, acting like a computer monitor. 

In the embodiment shown, a protection device 6 is associable with the 

plate 3 at the front; said device is for example a transparent or 
25 semitransparent screen, which is suitable to protect the light sources 3 

against humidity, dust and dirt and at the same time provide uniform 

diffusion of the light emitted by the light sources. 

Moreover, the plate 2 can be associated in a rear region with, and/or 

accommodated within, a complementarily shaped compartment 7 formed in 
30 a box-like body 8 that is advantageously disk-shaped. 


The box-like body 8, which in turn can be associated at the rear for 
example with a wall, is suitable to contain electronic control devices 9 with 
logic units for the light sources 3, particularly at least a first electronic 
controller, designated by the reference numeral 9a, which is connected 
5 electrically to one or more connectors 13. 

One or more electronic inputs, generally designated by the reference 
numeral 10, are connected to the electronic controllers 9, so as to allow to 
control and manage the lighting device 1 according to a chosen color therapy 
program. 

10 It is also possible to provide an electronic management that comprises at 
least two separate controllers: a first controller, again designated by the 
reference numeral 9a for the sake of simplicity, which is accommodated in 
the compartment 7, for interfacing with external control devices, such as for 
example a keypad or a remote control, and a second controller 9b, which is 

is contained in a separate hermetic container and is suitable to control the light 
sources 3. 

Such first and second controllers are mutually connected, for example by 
way of serial communications ports, such as the one designated by the 
reference num eral 11. 
20 Moreover, the lighting device 1 can comprise automatic activation means, 
such as a presence and/or motion detection sensor, designated by the 
reference numeral 12 in Figures 1 and 4. 

The motion sensor 12, when a person approaches or enters the sanitary 
fixture, can control for example the activation of the lighting device 1 and/or 
25 of the other electronic devices; likewise, it can control their deactivation 
when the user exits or after a preset period of time. 

The motion sensor 12 is in fact interfaced with the first and/or second 
controllers, advantageously by means of the interposition of an electronic 
signal amplification circuit, which is not shown in Figure 1. 
30 It is thus possible, for example, to program the automatic lighting in 


white of the lighting device 1 in case of correct operation of the sanitary 
fixture or in red in case of malfunction or any danger for the user's safety. 

Figure 5 illustrates a possible schematic block diagram of the electronic 
circuit of the lighting device L 
5 With reference to Figure 5 , operation during power-on is therefore as 
follows: the motion sensor 12 detects the presence of the user and emits a 
signal that is amplified and sent to the second electronic controller 9b (2 nd 
control CPU). 

By means of the serial communications ports, the signal is transmitted to 
10 the first controller 9a (1 st control CPU). 

Once correct operation has been verified by way of autodiagnostic or 
diagnostic means of a known type, the external control devices (analog 
keypad, of the active type or remote control) warn the user of the clearance 
to use the fixture. 

is At the same time, the second controller sends a control signal to switch 
on the light sources 3 in white (or in any other color that corresponds to a; 
message of correct operation). 

During the operation of the lighting device 1, its management is entrusted 
to the first controller according to a preset color cycle or to other 

20 programming chosen by the user. 

The sending of a preset electrical signal to the light sources with 
modulatable color tint 3 entails their lighting with preset intensities of said 
emitters 5a, 5b and 5c, and therefore the emission of light of a chosen color 
tint. 

25 The light, which is per se of a uniform tint, is diffused in passing through 
the protection device 6, which can be fully transparent, so that the outer 
surface is therefore uniformly lit according to the chosen color tint. 

It has thus been found that the invention has achieved the intended aim 
and objects, a lighting device having been devised which allows to use color 

30 therapy, in the field of sanitary fixtures, in a manner that is effective and 


adequate for the purposes of said therapy. 

It is in fact possible to illuminate the surface of the device according to a 
chosen color tint, chosen within a very wide range of tints. 

The light is also distributed entirely uniformly along said surface, and it 
5 is possible to vary the color tint manually or automatically according to a 
chosen color sequence. 

The color tint variation, moreover, occurs uniformly in every point of the 
surface, if required also with a color intensity that is always constant. 

The invention is of course susceptible of numerous modifications and 
10 variations, all of which are within the scope of the appended claims. 

Thus, for example, it is possible to provide a lighting device that operates 
fully independently of the first controller and can therefore be activated 
directly by means of an analog keypad or a remote control. 

It is also possible to select and store a chosen color or to program a 
15 customized color cycle. 

It is also possible, by using the provided inputs and the first electronic 
controller, to interface the device with systems for synchronizing the color 
with music. 

The invention can further be used to illuminate optical fibers uniformly, 
20 so as to transmit the light to remote regions of the sanitary fixture. 

It is also possible to connect the first or second electronic controllers 9a, 
9b to control means such as one or more actuators, such as electric valves, 
pumps, or other mechanisms for the control of the sanitary fixture, so as to 
control them autonomously or according to the signals sent to the lighting 
25 device. 

Likewise, it is possible to connect to the controllers of the lighting device 
one or more peripherals, such as for example devices for listening to music, 
a telephone or a television set. 

The materials used, as well as the dimensions that constitute the 
30 individual components of the invention, may of course be more pertinent 


according to specific requirements. 

The various means for performing certain different functions need not 
certainly coexist only in the illustrated embodiment but can be present per se 
in many embodiments, including ones that are not illustrated. 

The disclosures in Italian Utility Model Application No. TV2002U000030 
from which this application claims priority are incorporated herein by 
reference. 


